Abstract -In this paper, we present a new approach for channel coding on unknown or time-varying channels. Given a family of possible channel characteristics, we define a multi-resolution channel code as a single channel coding codebook from which a collection of codes of increasing rates are extracted by choosing larger and larger nested subsets of the original set of codewords. We give an achievable rate region and a tight converse.
I. INTRODUCTION
Consider the problem of channel coding for an unknown or time-varying channel. Given a family of possible channel characteristics, in theory we could design a different channel code for each channel in our collection. Assuming knowledge (at both the transmitter and the receiver) of the channel in operation at communication time, both encoder and decoder could choose among the family of codes. The resulting strategy would theoretically achieve the capacity of any channel in the collection (e.g., [l], [2] and [3]). Unfortunately, this approach requires an uncountably infinite collection of channel codes when R is uncountably infinite. We define a multi-resolution channel code (MRCC) as a single channel coding codebook from which a collection of codes of increasing rates are extracted by choosing larger and larger nested subsets of the original set of codewords. Given a collection n of channels and a k e d set of 2nRmax channel codewords, the MRCC uses the first 2"' (' ) codewords to code at rate r ( 8 ) 5 R,,,,, across channel 8 E $2. We here consider the set of rate functions r ( -) achievable on a fixed class n of channels. MRCCs are similar in application to punctured channel codes (e.g., [4] ). .(e) = c(e) ve E n i s achievable if one of the following holds: ( 1 ) n is finite; (2) the channel input alphabet is finite; (3) the optimal input distribution for each 8 E 0, has a bounded derivative and power. .(e) = c(e) ve E n is achievable if one of the following holds: (1) R is finite; (2) the channel input alphabet is finite; (3) for each 8 E 0, pe(x), the optimal input distribution for channel 8 has a bounded derivative and for any e > 0 , there exists an Sa such that J,r,,S, lape(g)dz < 6 -
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